Purification of a yeast protein kinase sharing properties with type I and type II casein kinases.
Cyclic nucleotide independent protein kinases preferring casein as in vitro substrates were resolved into four distinct species. Only one of the enzymes (CKII) was retained by DEAE-cellulose, whereas the three other enzymes (CKI-1, CKI-2, and CKI-3) were absorbed to CM-Sephadex, eluted with 250 and 600 mM NaCl, and fractionated by heparin-Sepharose chromatography. The casein kinase CKI-3 eluting at the highest NaCl concentration (550 mM) was purified to electrophoretic homogeneity by fast protein liquid chromatography. CKI-1 and CKI-2 correspond to mammalian type I casein kinase, because they bind to CM-Sephadex, they are monomeric enzymes of molecular weights below 50,000, they accept ATP exclusively (CKI-1) or predominantly (CKI-2) as phosphate donor, and they are either completely or relatively heparin insensitive. CKII corresponds to type II casein kinase due to its chromatographic properties, complex quaternary structure, nucleotide specificity (both ATP and GTP are phosphate donors), and heparin sensitivity. CKI-3 shares the following properties with type I casein kinases: it is retained by CM-Sephadex but not by DEAE-cellulose, and it consists of a monomeric protein having a molecular weight of 38,000. On the other hand, CKI-3 accepts both ATP and GTP with equal efficiency, and it is heparin sensitive (50% inhibition at 0.3 microgram/mL) like type II casein kinases. CKI-3 differs from the other three yeast casein kinases in requiring a low pH (5.5) and a high MgCl2 concentration (50 mM) for optimal activity. All four casein kinases phosphorylate their own catalytic protein at serine and threonine residues.